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* . , Transmi^al/ Lettfer: Learning and tfevsiopment Study Group 
Guiding ' Assumptions 



The learning and development study group supports NIE's initiative in 
Lnking the role of the natioi 
support, and our ^choice of miss i( 
form that the Centers will Take. 



rethinking the role of the national Centers for educational research. Our_ 

sions, depends upon what we understand about the 



Our central assumption is that the Centers will foster excellence in \ 
research. They will. conduct , coordinate, and disseminate state of the art 

educational 

lictates changes 4 

over time in theories and methods* To remain^institutions of excellence, the 
Centers must be responsive^to such changes. V 



research oh tractable problems of enduring scientific, and educs 
importance. Although problems endure, progress in /the field Jbj 



Excellence can be achieved and maintained only if the following 
conditions are met. The major initiative^for the "Centers must come f roin, the 
scientific community. It is essential that leading researchers in the field 
play an active and critical role in the selection process and, equally 
important, in the continual monitoring of progress. 

- To clarify our assumptions about the roAe of Centers we contrast thiem 
with that of the laboratories. Probl^ftis of pressing practical need must be t 
addressed promptly and cannot always wait upon the readiness of the scientific 
community to, answer them thoroughly. Nonetheless, policy decisions should be 
informed by "the best s available.%cientif ic knowledge. -The mission of the 
laboratories is to, be responsive to the urgent problems of their regions. In 
order to perforof this role effectively, tijhey need ready access to state of the 
art educational research relevant to their cfUrrent needs. The centers serve 
an essential function in NIE's mission by ensuring that first rate research is 
given the! long term, stable support required for progress to be made in the 
areas of fundamental scientific and educational importance. Whereas the 
agenda for tKe laboratories' is determine^ by the needs of the day, the agenda 
for 4 the centers is determined by scientific priority^ 

Centers operate In a w^rfer. scientific context. /Indeed, they can only 
perform* their function when the conditions . that foster* scientific creativity 
obtain •-^Scientific breakthrough's are at legst as likely to emerge from 
individuiai^initiative as from* collaborattye Center efforts. One^ role of a 
center wc^uld be to integrate the important ideas- and results^ wherever they are 
generated J this is a crucial function because no center could 'encompass all 
the leading fesearchers in ♦the fields we have suggested for priority missions. 



The ' Selection and Organization of Missions 

We are transmitting five statements comprising eight separate-missions. 
Thtese eight mission statements ^re of two types; Five cover the academic * 
skills areas: reading, wrifcing, English language, mathematics and science.' 
These missions are combined into two large statements, namely literacy 
(reeding, writing* arid English)' and mathematics and science . The remaining 
threi* are more general in nature; vthey hdve to do with educational technology . 
general • learning skills , and home and community influences on learning. 



We fn'clude mission statements for the areas, of reading and educational 
technology Jaffchough Ahese are already served by centers. The groi^p considered 
these areas to-be of such priority that they wished to endorse their continued 
funding. Y J V ^ 

Although each of th§ individual research areas is sufficiently important ' 
and the research^tieeds extensive enough to justify separate centers, several 
have been combined here on the basis of the interrelatedness of the research 
issues and concerns. We would expect, 'for example, that a research effort . 
focused on either reading or writing would require consideration of the 
English language skills prerequisite to the development of basic literacy^ 
However, there was some concern that the expertise required to mount a 
research effort addressing all three areas is not likely to be found in any^ 
one location. Hence, the missions were written as individual statements 
can be combined or separated depending upon the availability of funds ' and 1 "tl 
field's response to the competitions. \ 



We emhasize that these five Statements are the top 1 priorities of tM 
group., We did -not rank tljem further because in the process of decicling^on 
which particular missions to submit, we ^eliminated areas of research that 'were 
not our top priorities, those that we believed would be covered 'by other Study 
Groups, those that lent themselves to incorporation in some or all of the . 
other missions,' and those that could be supported by individual grants. 

Areas * that. Were among thpse that were seriously considered but omitted 
from our priority list 'because they were not felt to be as important a£ the 
ones we selected included art and music j social studies, and foreign language 
eduation. Topics that were dismissed because they fell into the domains of > 
other study groups were vocational education, teecher . • 
characteristics/effectiveness, and discipline. * Others were eliminated as 
separate missions because they crosscut all of the selected areas and, (hence, 
could be incorporated' within the priority missions. These included teacher . 
education,- measurement and evaluation, learning problems, motivation, and 

attitudes in learning. ;■<>■- ^ 

■ ^ /* , 

A final area that was considered but/jfcft presented as a separate mission • 
was bilingual education. This was not 'granted individual mission status - 
because of the prior decision to focus theVmissions, on specific subject 
domains (such as math and science) and general learning and development, 
rather than on the educational needs of particular groups (e.g.; learning 
disabled students, gifted students) . Since the educational "needs of bilingual 
children crosscut all of the subject domains, issues related to tfr^s group of 
students are treated in each, of th'e- missions, and especially under the , 
literacy area. ^ K ; / • 

Commonalities across Missions 1 



The panel is recommending five broad mission statements w.ith high 
pr*ibriby for the understanding of learning and development: Educational 
Techn-dlogy, Home-Community Influences, Learning Processes, .Literacy, and 
Mathematics-Science. Thepe are^ several considerations of a general nature 
that apply to all of the mission ^statements. These considerations* include 
matters of timeliness and relevance, potential for application to current 
educational problems, the* nature and quality of the rese o archi the populations 
and settings to be considerec^lifitt^the organizational structure of the* 



t 



efforts. 




yielding 

also conui - r „ r — - ; , - — - . ( 

concerns, Yecorromio^^^^ and recognize demographic 

and technologic^ d0Ve^o|thents/ In ''any of the work proposed ,| attention should ; 
be given to^ the^mf li^ttTons for developing the capabilities jaf educational 
professionalfV^hid o^heVs^ involved in the learrning <and development processes; 
,and tq potentialities for' the application of any research measurements- 1 
developed to later practice. ' % ; 

: ■ ' : ' • ■ ' . - w ' \ - ■ • "\- > 

Research excellence must be the major criterion for judging the 
activities conducted ynder , these missions. 'Beyond that, the activities should 
b± planned to take advantage of the unique opportunities inherent in th^e types 
of, organizations envisaged;- that is, ppportunities that many short-term* grants 
to\ individual' investigators do not allow. These include an Interdisciplinary 
perspective, possibilities for longitudinal research, ' and the opportunity .to 
address-problems, of greater complexity. Another research concern that* 
pervades work (under all of the missions is the necessity for sound measurement 
and evaluation . \ • • * 

Refeogni-tion of the diverse nature of our so'ciety should be reflected in 
the activities planned under all the missions. Diversity can be defined in . 
ethnic, language, socioeconomic, age, ability and Regional terms. Similarly, 
considerations should be given to the many different settings in which * 
learning and development can take place, eygft* such .out^of-school contexts as x 
• the home, business ' arfd industry, and the cdrnmunity. 4 . < \ 
■ • i ^ \ ■ •» * ^ . 

Finally, we 'address the organization" and structure of the endeavors * 
undertaken -sunder the five main-missions. Some might. find it difficult to 
conceptualize the^effort- as occurring in. a structure other^ than a ^center in a 
single 'geographical location with an interdisciplinary staff and/full support 
facilities.,. However, in this age of rapids communication and transportation, 
such a v facility is probably not necessary. It may not even be desirable (in 
term^ o£ dealing -with the diverse populations and- settings described above) or 
possible (in terms of assembling the necessary expertise in one permanent 
location). Therefore, a consortium modll will* probably be more Effective in 
' manf Situations. In any case, there is a need for flexibility in approaches 
to Organization and staffing. Iti should be up to those proposing work \undep 
the various missions to outline the structure that best fits the mission 
requirements. V . \ 

Selection and Review of Centers ^ \ 

x.' the gr cfiip 'was particularly- .cbhcerned that steps : would be taken to irisure 
effective selection of Centers and review of their work. * • 

Selection should be guided by several criteria, including the following: 
(1) Since the chief goal is to produce high quality research on the relevant 
issues, competition for Centers should be open to all-legitimate research 
institutions; (2) The requests for proposals should be written in such a way 
as to promote scientific creativity, flexibility, and initiative. The, topics 
to be investigated and s the c^ganizational arrangements to be employed should 
not be Specified in such detail that investigatqrs would be discouraged from . 
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proposing 'fruitful research approaches and creative administrative 
arrangements (e.g.,* consortia or cooperative "arrangements between 'two or more 
V institutions); (3) Winners of the competition^ should be selected ^by outside 
peer reviewers.'* " , - * ~ 

\ Otijce^oenters have been selected, .they should be assured of * a reasonable 
period %feytd.me in which to make reasonable progress toward their goals. This, 
however ,.^^uld not vitiate the need for periodic review byNI£ staff arid 
) outside p^er reviewers. The importance "to this process of the continuity as 
well as the competence of the NIE monitors cannot be overestimated. The 
: 'h reviews should ^fo^us^ primarily on the quality of the research efforts. 

.<>■• • .■ 

; . The selected Centers should not be viewed as permanent institutions. As 
scientific progress is macle, and national priorities change, allowances should 
be made for the termination of some centers and the initiation of others. 

' \ ' • > ' ~ <* 

Balancing Centers with Individual Research 

■ . \ . < j 

Einally, an overriding fear of the study group was that we migHt be 
-contrilbuting to the demise of individual research efforts. The erosion of 
j^lIE f s general budget, together with the fixed status j>f the amount pargeted 
/°fdr Laboi(alories and Qenters* means that less and less support is available- 
for .reseaKch activities initiated by individuals or small groups. vAitthough 
strongly supporting the Center concept, the group was embjatftflc in 1 itsj 
endorsement* of a healthy budget fof individual grants c^petitibnsT^If this 
, is not protected, a state of affairs will exist ^here the only model -for 

educational research will be that Qf the tenters. Not -.only would this stifle * 
individual initiative, it would concentrate the lion's share of resources in a 
'few mega-centers* or major Universities, and effectively disenfranchise a - 
vibrant and significant part of the scientific community.' 
• " * n ' . . . I ft 



MISSION STATEMENT 'FOR LITERACY ^Jf 



■ - ' . v . • - ■ ■ 'I ' . . ' ■■ - ^ ' 

The National Commission on Excellence in Education (NCEE) reports 
that 13% #f 17 year olds and 20% of adults in America are "functionally 
•illiterate" on >the "simplest tasks of .everyday reading, writing, and 
comprehension". Although no group is immune , linguistic and ethnic 
minority students a:re particularly susceptible and are thus 
over-represented among those who leave school, without having attained 
the level ofbasic literacy skills required for survival in an 
increasingly competitive economic^ world. . Functional illiteracy may run 
as high as AOZ among minority youth. ■ ■ •% 

* '-■ : ■ [ ■ \ • - ■ ; * - . , - ' 

The NCEE strongly recommends that ^11 hi&h school graduates should 
be equipped to: "(a) , comprehend, interpret, evaluate and use what they 
read; -(b) write well-organized effective papers; Cd) listen effectively 
and discuss id4a& intelligently; and (d) know our ; literary A heritage and 
how It enhances imagination and ethical under st andingy and how: it relates 
to the] customs, ideas, and values of today's life ahd culture". In . 
order- to help jsitudents acquire th^se competencies, we need a deeper 
under standing^of the reading, writing and oral language skill needed 
support academic learning, together with the factors, 'that contribute to 
'literacy failures. v ^ r 

The problem demands a sustained long-term effort on several fronts. 
The research need is extensive enough to support three separate centers, 
or, the missions could be combined in one or two large center with a 
level of support commensurate with the complexity and urgency of the- 
problem. The particular combinations should be determined by the 
field's initiative in responding to the competition J [Following are 
three separate statements on reading, writing, and English language 
skills that cover the topics. 



MISSION STATEMENT FOR READING 



The National Need 

1 t 

1 " • I 

Universal literacy has been a major^aim of American society for 
morp/thari a century, but 20% of American adults cannot read or 
understand simple texts; Business and military leaders complain that 
-they must spend millions of dollars on remedial reading programs; for 
'example, the Department of the Navy claims that one quarter of its 
recruits cannot read at the minimum level needed to understand written 
safety instructions. 

■ . - ' ' • v . ; - * - . . t 

The well ad^rtised decline in standardized reading test scpres 
af^er the middle grades indicates that high-level comprehension skills 
are particularly problematic. 4 The National Commission on Excellence in 
Education (NCEE) reports that nearly 40% of 17-ySr-olds "fcannot draw 
inferences from written material"; the task of comprehending, analyzing 
and drawing conclusions from texts is bfeyond many of our high schools 
graduates. \ \ 

Reflecting the decline in reading comprehension skills is_ a 
concomittant decline in the difficulty level of the material that 
students are required to read. A recent stud^ by Educational Products 
Information Exchange claimed that the majority of students are able to. 
"master 80% of the content o'f some subject-matter texts before opening 
the book; "many books do not: challenge the students to wlfom* they are 
assigned." > \ - 

• . v - \ • . 

The problem is exacerbate^ by the growing need for technological 
literacy. The National Commission on Excellence in Education expressed 
fears of "raising a new generation of Americans that, are, scientifically 
and technologically illiterate." School graduates who are borderline 
.illiterates will be further handicapped in an increasingly complex 
society. Reading wilj. be mox;e important, not less* in the computer age, 
demanding as it will high levels of natural languag^ proficiency. 
Reading has never been more important for individual fulfillment and the 
social, economic, and practical well-being of our society. 

Current Status of Research 

Research into various aspects of reading comprehension has been 
funded by NIE for several years and with notable success. Specifically, 
great strides have been made in our understanding on four main fronts: 
(1) We understand a great deal more about how to design texts so that 
they are readable and interesting. Tests are comprehensible if they are 
well written; but we now understand 'that they are well written to the 
extent that they follow a familiar structure, and the syntax, 
vocabulary, clarity of presentation, style and coherence reach 
acceptable levels, all of which we can measure. (2) Firmly established 
is the importance of the compatibility of reader knowledge and text ■ 
content ; comprehension is clearly influended by the extent pf overlap 
between a reader's prior knowledge and the content of texts; 
(3) Variations in reading tasks greatly influence ease of Understanding; 



efficient readers adapt their expenditure of effort and ingenuity 
economically in tune with texts of varying complexity, such as reading 
for relaxation, reading to learn, and reading to understand a government 
document; (4) Considerable advances have been made in our understanding 
of reading strategies: mature readers possess a complex repertoire of 
reading and study strategies for enhancing i their understanding, and for 
detecting -and overcoming comprehension failures. ; " 
We know a great deal about how these learning. activities develop and how 
•they can be enhanced by instruction. 

Need for a Cen ter * ► 

Reading is a complex process arid research must concentrate on 
linguistic, psychological, sociological and educational aspects of the 
topic. Although significant headway has been made, we need concerted, 
interdisciplinary efforts to attack the problem of achieving universal 
literacy. Stable long-term instructional support would promote' the type 
of research only possible in a center; for example, longitudinal studies 
of developmental trajectives in the acquisition of reading competencies, 
case studies of children learning to read under a variety of home, 
community and school support systems, studies of gifted and learning ** 
disabled students, etc. A centralized Reading Center would serve as a 
national resource where researchers from many disciplines could pool 
their knowledge and contribute to 'the development and dissemination of 
theoretical and practical advances in knowledge. 

Priority Research Topics 

These should include research on the basic linguistic and cognitive * 
processes involved in reading at alt levels such as : (1) decoding 
fluency; (2) the growth of knowledge of word meanings; (3) 'the relation 
between oral and written language; (4) the development and instruction 
of reading and study strategies; p) the development of students' own 
understanding and control of these methods of learning from texts; (6) 
the influence of enriched background knowledge on reading comprehension; 
(7) the ability to consider the writer V point of view; and (8) the 
understanding of text genre. * 

The relation of reading to other areas of competence needs to be 
addressed, notably the relation of listening and reading comprehension, 
the relation of learning to read and learning to write, and the 
influence of enhanced reading comprehension on other literacies such as 
the scientific and the technological. Finally, the social organization 
of reading groups, classrooms, and schools that enhance- effective 
instruction of reading needs careful attention: 
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. ' MISSION STATEMENT TtyR. WRITING ' 

National Need ^ 

The writing skills of recent, generations of American students have 
been judged and found wanting by. the National Commission on Excellence 
in Education > who report that only 20% of American 17-year^pids can 
write a persuasive essay, and by^the popular press; Newsweek ' s December , 
_1 975, -article titled "Why Johnny Can' t - Write" paints a dismal picture of 
the writing competence o£ American high school and college students. 
Additionally, parents are concerned about the lack of writing facility 
on the part of their children, and employers complain about the same 
lack of writing skills in job situations. This general outcry has led 
to a national trend toward the acceptance .of writing as an academic 
Subject in its own right. Reflecting this trend, a recent Carnegie 
Foundations study -concluded that writing is the most important and most 
neglected skill in school and should be taught in every class. 

v Although separate instruction in writing at the college level has 
existed for some time, only recently has writing emerged as serious 
consideration in other educational sectors. Within the past ten years, 
writing courses have become part of one- and two-year technical 
education programs, but still, comparatively little attention has been 
paid to systematic instruction in writing in schools. The major 
impediment to improving the teaching of writing in schools lifcs not in 1 
the motivation of educators or the concerns of the community but in our 
lack of fundamental knowledge about the writing process. This includes 
the processes student^ use in learning *to write, the materia^ and 
techniques needed by teachers in the instruction of writings and the 
appropriate procedures and methodology fbr the assessment of student 
writing. 

• * . » ' 'i ' 

Current Status of Research 

r ^Interest in the writing process is also fairly new within the 
research community, but the area is one x>£ considerable current ' N 
activity. Recent research has concentrated on common student writing 4 
problems revealed at all stages of the composition process: planning 
(drafting), organizing, editing, development of content and argument, 
and revision. 

Encouraging .results in, improving writing strategies h?ve been 
obtained through the provision of external cues and supports; 
consultations between teachers and students during writing; strategy 
modeling.; and,' for older students, direct explanation. Intrinsic to 
this research are the examination Gf ' the child 1 a initial. understanding 
of written symbols and developmental trends in th& attainment of writing 
competence. Also receiving considerable attention is the development of 
the composing process itrielf and such issues as thfl student 1 s own 
misunderstanding of the writing process, methods of fostering . 
independent editing, and the possible role of interactive computer 
programs in promoting more effective writing. 



Many educational Jurisdictions in the U.S. have called for s s 
systematic evaluation of writing, but writing evaluation has long betea 
recognized as a. thorny problem characterized by uncertainties both in , 
t;he. aanner of obtaining products for evaluation and the methods of . 
scoring. Thus, writing, evaluation has become a major subject of 
research. f # ' \ 

The National Council of Teachers of English reported recently that 
aspirants who wish to teacK high school English can progress through 
.school *nd^ college without taking a single English composition course. 
Not surprising, many school teachers are ill-prepared to teach writing: 
How to Improve teachers 9 ability to be, effective writing instructors is " 
a major research question. 

— • 
, The Need for a Center ' 

Current research programs are promising but limited v and '. ; 
fragmentary, and there is a need for a major centralized effort on £he " 
cognitive processes underlying writing, the teaching of composition, and 
methods of assessing excellence in writing. The need for stable- 
long-term' funding* that would permit extensive .commitments to the 
collection of longitudinal data on achievement outcomes, basic studies 
of writing In a variety of contexts, and interdisciplinary 
collaboration. The need for a center on the study of writing is urgent 
and compelling. 

Priority Research Topics 

These would include basic research on the cognitive processes 
Involved in writing, including the acquisition of composition and 
editing skills, the effect of various instructional and learning 
environments, the importance of student experiences and practice in \ 
writing, and the effect of Improved writing on general learning skills. 
It has been argued that "learning to write fs learning to think" if; so, 
writing can represents a fruitful forum through yhich students can be 
taught to organize their ideas, develop arguments, and display tjieir ; 
knowledge to advantage. % f 



In addition to the basic knowledge that has direct implications for 
the instructional process, an array* of ' pedagogical needs must be 
examined.- At the heart of these pedagogical issues is the widely 
recognized def iciancy in the training of teachers in the instruction of 
writing. Incorporated in teacher training programs should be methods of 
helping teachers facilitate the acquisition of writing skills such as 
mechanics, word usage, sentence formation/handwriting, composition, and 
computerized text editing. , > 

The field is faced with the task of assessing wilting w|en little 
is know about how to do it. However, there ii an immediate Med to 
investigate differences in the quality of student writing as [a\ft»nction 
of length and content of the stimulus materials provided to dtudAnts to 
elicit their writing;- response formats (letters, composition^ notfes, 
reports, etc.); modes of discourse required of the student; and 



audiences to be addressed. Other Important assessment issues 



include 



{§;-;• 



the validity, reliability, and consistency of measurement of student 
performance^ procedures for; scoring and scorer training; and a * 
methodology fpp establishing appropriate achievement standards. / . ». 

Possible Efforts Needed 

- One task of the center should be to establish a^ consortium of 
individuals with bas<c andJap^lledw^ting research expertise to 
v. .«v^uate: the wptk of the center shaVtc^recommend research priorities on 
-a continuing ^basls. This type of input Is necessary for the center to 
be responsive *to the- needs of the field. The establishment of a ,° 
centralized effort would facilitate the extensive , interdisciplinary , 
long-term effort needed if a major" contribution to knowledge In the area 
is to occur. r. .•■ •• \. v ■ ' . 
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■ Well-developed oral language skills are a prerequisite to literacy; 
Some of^ these skills are learned in the home jjrior t:o school ; some must 
' be Xtt^d to there is a Continuity between the 

development which takes place in the home, and that which takes place in 
acAppl. ; It- 1^ written texts >th 

* of thel 
language, and that in dealing with texts, students develop 'skills in the 
us * ^ t^ of 
information. Issues raised by these assumptions include the following: 
whether some texts work better than other? ip promoting vocabulary and 
structural-development; whether instructional activities such as those - 

/..lib which students aye made explicitly aware of the differences between 
oral and wriyten language forms enhance the development of academic 
language skillg ; vKether .the development of academic language; skills is 
improved by grgmnfetical instruction ih which the format , vocabulary , 
rhetorical structure of English are made explicit* and whether the 

^acquisition of reading s^01s is enhanced by practice in.' writing. 

• ■'■ : ' ■ ;-. '■ : r;^'.y^%S '; : v J \ : :'r" ' ■ - ■ ": : ■ - ■ 
f\ The academiq learning problems expetienced by students from 
minority groups, specially Blacks/ H^panics and Native Americans are ~ 
{particularly *acute. Some of these sjtudents come from non-English 
speaking homes, and, therefore have" less thafa a f ul,! mastery over 
English; others speak dialects of English which differ substantially 
ifrom the standard variety^ used by teachers and in 'textbooks. It is 
generally assumed that prior knowledge of, the sichool language is a 
prerequisite to learning to i;ead in it, and ; to making sense of classroom/ 
instruction. The problem of learning the forms of > the language needed / 
for literacy is a much greater one for linguistically different students 
than it is for those who already speak the language or dialect of "</ J 
school. ■'/■ 

\ Some issues related to the problems these students face include 
establishing the level of prof iciency in the school language required 
for literacy development, and for coijiprehending the subject matter which 
Is taught in that language (both in textbooks and in classrooms ' '>"• 
instruction) ; discovering what is involved *ln becoming proficient enough 
in that language to be able to learn through it; determining how much 
and what kind of instructional supports students need* in*t>rder to 
acquire those skills; determining how long it takes for students at 
different ages; and from various linguistic backgrounds ^6 acquire the 
language skills needed for. school; and determining what kind of 
instructional support students must have in order to deal with schtool 
while they arte learning English. Some other topics that must -.bev. • 
investigated include discovering what aspects of linguistic and literacy 
skills the student* s native language or^dialect ttansf er to the school 
language; determining what aspects of, dialect differences affect literacy 
development and academic development generally, and/whether some types 
of dialects (e.g. V social class or dthnic-substrate dialects) interfere 
more with educational development* than do others (e.g., regional ;. 
dialects). Issues asking whether it can be acquired through literacy 





.p "whether it r lk3^o be metered in an oral form before 
atudeirts can puiccewf uU^ learn to »*ad in it; and to what extent;' 
written texts W 

English as a second language or dia^ ••'..•.V.' - '- 



• ; ^ e enormous 
Job»irbu:t it is not ordinarily an insurmountable one for most . 

^^M^ Eventually most of them learn 

; English well enough to handle ii ts ; use in achool • But there are f other V 

^ problems these students face in becwn^g literate; and in dealing with 
school iit general, that ai^ to overcome, the more so 

■ understood. 

Some crucial problems have to do with critical mismatches between 
the learning styles and values' that their cultures provide these 
children, and the teaching approaches and teacher expectations that they 
encounter in the classroom. What is needed is research that attempts to 
establish what learning strategies, experiences* training , and patterns 
of expectations these underachieving students <tf ring to school. 



./ ■ 
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HI86IOH BTATEHBTti MATH AND SCIENCE - OVERVIBW 

fcy Our country's position as a world leader in basic science, medical > 

ieianca^ technology ia,^ crucially important to our economic and 04 
political interistit ind ^ 

the quality of science Ind mathematics education in > the United States 
^ asm* to have* fallen dramatically in Hhe past 20~y ears. Recent 'research ; 
y^-laus.- shown that American children per form poorly o^ mathematics achieve- . 
\,-'pa^ ■; • ' 

Japan* American children often exhibit an extreme aversion to science 
and mathematics, and stop ^studying the£e subjects as aoon as they are 
allowed - : td • V- Science and math teachers at all leveliB are in short supply; 
many elementary school teachers ' have little training y in silence and 
mathematics; not enough new teachers 'are being trained; and ma&y qual- 
ified teachers are leaving the profession. The last major curriculum 
reforms were instituted in the l^'s 4 but these often did not fulfill 
their promise because many teachers were tot trained well enough to carry 
them out and because aspects of these' curricula are widely held to have 
been misguidedT This state of affairs obtains at a time when our 
■ > increasingly technological society demands ever higher levels of r compe- 
tence in mathematics and science. Furthermore , illiteracy in Bdence and 
mathematics deprives ordinary citizens of full- participation in American 
. culture, Just as surely as dobs Ignorance of history or literature J 
; Clearly, major efforts must be made to improve the teaching and learning 
( * of these disciplines. To this end we require intensive research on 
student's learning and understanding of science and mathematics. Recent 
developments in psychological research and theory now make it possible to 
make progress in this area and to produce practical improvements in 
curricula, teaching and testing 1 

How many centers ? .'•.,/ 

Mathematics and science are closely related. Major developments in 
science often depend upon, end motivate, mathematical developments. For 
example, Newton's achievements in physics required the invention of the 
calculus. Nonetheless, each field has its own structure, its own re- 
search problems and traditions, and:* its own interdisciplinary require- 
/ments. Accordingly, in what follows the two are treated separately. 
Different proposals for centers might divide th$ broad area in a variety 
° of ways, some respecting and some cross-cutting the major division 
between mathematics learning and science learning. ^ Two or more smaller 
centers might be preferable to one very large one. 



* ■ 
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Current atate of niiweh. 
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the past 15 years, there havs been major 'new developments In re- 
aaa^ch on mathematical thinking and learning, many supported by ME. 
^"•""^■^•^catora and paychologiata have provided research and theory • 
which sheds light on the growth of, mathematical thinking from the pre- 
Mhool yaara^through adulthood. This body of research, provides insight* 
*P to such matters as . the' informal mathematical knowledge possessed by 
p/rescbool children, the nature of school children ' s understanding of 
basic arithmatic concepts, and the. comprehension of higher mathematics. 
The new research combines analysis of the mathematical domain with the ' 
dlrect 8 ^udy of mathematical knowledge in children and adults . - As a 
result , the new work bears direct relevance to mathematics education in 
the schools at > all levels, and if expanded upon can produce significant 
Improvements In mathematics education. , / 

The need for a Center. ."rV • "' 

; While the recent research provides a useful foundation, much more needs 
.to be accomplished in the way of research and. theory. In particular, an 
interdisciplinary effort needs to be mounted, bringing together cognitive 
developmental psychologists.; mathematics Educators, and mathematicians-. 
- Psychologists can provide theoretical and research 'sophistication con- 
cerning thinking and learning; mathematicians can provide useful analyses 
of the foundations of their discipline; and mathematics educators can 
provide a perspective based on practical educational concerns and experi- 
ence. Moreover, planning be underjftken to focus research on key 
areas of. concern. Such coordinated efforts should avoid fragmentation of 
research'; ... 

Many research' problems need to be addressed! ^ - 

Areas in which recent research strides have been made include children's 
understanding of arithmetic, higher thinking processes in mathematics, 
acquisition of mathematical skills, and group differences in mathematics 
abilities. These studies should provide a good base' for the Center's / 
research into such issues like the following: \ 

It is well known that children develop mathematical skills and 
concepts , before enhance to school. Future research needs to 
examine this informal mathematics in greater depth, and needs to 
determine how children's informal mathematics develops in relation ' 
to minority, status, race, and social class. Investigations should 
also, be* undertaken on the possible effects of .educational experi- 
f ences in the preschool years on informal mathematical concepts', and 
on the relation between these concepts and later formal instruction; 

Recent work has 'begun to clarify the nature of learning problems in 
elementary school arithmetics, showing for. example that children's 
computational errors usually result .from systematic (but incorrect) - 



... , ' ^ 



*^^^v«ui^ :«a ^tdirly "l«*i^g . hiatory^ ^ifiia, jioxfc paves the 
W ■ ■ v;--:-W^*0*^ the misunderstandings and 

learning difficulties o£ low achievera, the "lemming diaabled", and 
retarded ladlvidualai and nay wail result in ef f activa remedial 
procedurea. ■/ 7 



^ : ^ is 

tru* ^qff minority group members in our own! society; "'Abstract 
1 thinking is not listited to, the .advantaged". The recent research 
provides a framework for examining 7 mote closely the existing 
aohievement differences in our own soqiety. Whfrt are the roles- of 
intellectual; to 
: / group differences in achievement? * ... v . • 

' Students are required not only to calculate, but to understand^basic 
principles aiid to learn such subject matter as algebra, geo 
and the calcuta^ research has beg^n to add^ss 

issues like these, and progress has been made in understanding 
children's grasp of such essential' notions as t^ase ten and place 
value, end of tjbe thinking proqesses involved in such activities as- 
algebra. Basic misconceptions about central mathematical cohcepts 
such as probability and' mathematical functions have been diagnosed 
even among mathematics majors at the college level. Clearly, the ' 
investigation of the learning and understanding of mathematical 
topics more advanced than simple arithmetic is a high priority. > 

v While many children wit h^ group 

experience learning, problems 1 , current diagnostic procedures are 
; primitive and ineffective; We imow^ ho*r to test achievement but not 
hcnr to uncover Recent' 
, research and theory may provide practical solution^ tV this problem. 1 
The recent cognitive research provides insight into the kinds of 
thinking that are important for mathematics achievement and that 
interfere with it. This new understanding^ mathematical thinking 
may even suggest new diagnostic procedures employing 'both A 
standardized and alternative testing approaches. Research into 
-these matters needs to be condu^ with the 

classroom teachers, school psychologist, and other personnel who 
: . V- will ultimately use the diagnostic procedures." 

- CONCLUSIONS 

The resources may exist for setting up a .Center at one institution, or at 
•everal physically adj acent institutions However* researchers may also 
wish to consider the establishment of a consortium, involving relevant 
investigators in different areas of the country. 

: . ••' . - -. ••: ■.,"■•>..■:'•, - ' • • ■ k . ' ■:■ 

Research on mathematics learning and thinking should result in many 
practical benefits. The research 

mept of improved mathematics curricula, materials, and learning environ- 
ments. The research will result in improved testing and assessment 
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^^••^ tht riMttcli eaii Alto load to * uf#m/r«trocturing of 
tiachar ^ •ducatlon in nathoaatici. PurtHtnioro, Contact vith the 
Pf * ct *^ o« MthoMtici iaucatiou W ^ to iignlficant 

thtorttical advances in cognitive dtvelopmtntal pfychoiogy. > 
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# ' ■. Current atate of reeearch 



'•'.•'V. 



Two development* sine* the' last major push at improving acience education 
make the formation of a center on this topic particularly likely to yield 
dramatic and important results. One of these development a vaa initiated 
from within the science education community Itself , the other comes fro% 
within academic psychology, linguistics and computer science. First, for 
the oast decade science • educators have been documenting intuitive 
* theories students have constructed before formal training in certain 
• < \ " domains of acience. In many ways these Intuitive misconceptions that are 
" theoriea potentate learning, but aometimea they embody highly entranced 
miaconcaptiona that are highly reaistant to tuition. For example, it can 
•»«ily >• shown that even students who have' studied Newtonian mechanics 
for one or two years at good universities do not, understand Newtonian 
concepts euch as fbrce and velocity. One way of thinking about this 
atate of affairs is that studenta bring complex alternative theories of 
some domains of acience to the learning situation, and the process of 
learning Involves theory change of the sort seen din the history of 
science. The second development is within the new field of cognitive 
science. New techniques for representing knowledge and for studying the 
processee of learning and problem' solving make it possible to study in 
detail; how the learner's current! knowledge affects his grasp of material 
being preaented 4 to him. 7 v 
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These two developments compl^ent each other. Cognitive scientists have 
been studying the Mature o^human knowledge for some, times A recurrent 
theme emerg to^ Jaym thla^nresearch is the important role of cognitive 
structures^Tthe n^pces^of learning and problem solving. The work from 
the fie3||p^ of 
t view of the pushes it beyond where it had been* tine may even 
predict thaiy psychology 9 s understanding of human knowledge will be 
deepened and changed as the interdependence , in the context of scientific 
£ reasoning .between theories* concepts, learning, and problem solving is 
V fully understood. Conversely, $the? developments within cognitive science 
f make possible as never before our understanding of the acquisition of 
scientific literacy and proficiency; 

The need for a Center. ) J 

Before the work alluded to above yields significant educational divi- 
dends, an interdisciplinary effort must be mounted that Includes rep- 
resentatives from most, if not all, of the following fields: v * 

J- 1) Cognitive scientists. These would include people trained in informa- 
tion processing analyses of cognitive processes, computer simulations, 
cognitive developme^ the mechanisms of learning and conceptual charge, 
thA analysis of misconceptions. 

2) Expert teachers , experimental curriculum designers, and evaluators. 
For the research to pay off in the classroom, ideas of. how to induce 
conceptual change must be formulated, tested, and evaluated, in diverse, 
school settings. ■ : :/■■ . ■ s . — . v. 
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3) Experts in the content mu of the aclances.' Sophisticated analyses 
of the domain of knowledge la a prerequleite fpr an analysis of experts' 
and novices' concaptuallaatlona of a domain. 

4) Historians or philosophers of science. Currently, soma of the 
deepest understanding of the problem of conceptual change in acientific 
doaaina cornea from these fields* 

•. ■ ';. , ■•, •: • • • • ■'; • - , ;'*;• ■ ' 

Clearly, an interdisciplinary effort of this sort requires time, both to 
assemble the team, and to find fruitful areas of collaborative research. 
The execution and evaluation of teaching methods is a time-consuming 
process. The scope of research' envisioned justifies a center. '*" 

•■■ " ■ ; v : „ f. 

Potential topics * ' v ' 

The heart of this research area is the. analysis of particular domains of 
science. The curricular refons of the 1960s were based on expert 
analyses of the sciences being - learned, what has been learned since then 
i s how to model expert, practitioners 1 cognitive procsjssest-mental models 
of the phenomena in the fields, problem solving methods, and* so on . Also 
learned since then is how to analyse beginners 1 knowledge of the field in 
the ^ame way. The heart of the problem is the . characterisation of 
conceptual change, and all. of the tools of cognitive science, of history 
and philosophy of science, must be brought to' -bear on this problem. 

In addition to the description of how novices differ from experts (lye. , 
what conceptual change must be accomplished "in learning a new field), the 
mechanisms' of learning must be studied. Ideas about mechanisms must be 
tested in the context of teaching • Prototype curricular modules must be 
developed and critically evaluated. ■ v < 

The > above two topics must be represented in any center on science 
education. The below listed topics > are all important, and some com- 
bination of a significant subset of them is highly desirable. 

Younger children.- 

Host of the iwork on the change from novice to expert has concerned high 
school and college students. There are Important developmental questions 
that need to be addressed with respect to elementary-aged children. Do 
young children mentally - represent theory-like ■ stru^ures? What 
conceptual reorganizations .occur in the years before high school? What 
forms should elementary school science instruction and curricula take? 

Age related constraints . % . 

Are young, children unable to understand key ideas in science? Many have 
claimed that the young child 1 s cognitive system places constraints on the 
scientific concepts that can be learned. Although this is an old topic, 
it Hi still a focus of controversy, and its resolution has important 
consequences for science education. , 



' Pomaina of ctudr Mv-c* ' • 

The most studied domain to dace is a eubfleld o£ physics— mechanics. Bow 
general ara the conclusions from this reeeerch? Do sub j acts bring 
intuitive theories to bear on the atudy of biology, social sclancaa, 
chemistry, other domains of physics? A concentrated atudy of science 
learning should probably analyse at least tvo domains of science, care- 
fully chosen to contrast in significant ways. 

Consequences for instruction . 

What implications .do the nav reeearch ereea have for teacher training^ 
Should teachers be taught about conceptual change in order to be better* 
able to effect it? Should "teachers be trained to diagnose their stu- 
dents 1 prexieting conceptions of >the domain they' are learning? Pilot 
programs of _ teaches training should , be- constructed , and ' critically 
evaluated . ' : ' ' • 

The nature of science . - v-/ 

Beeides the content areas of science, how can students be taught about 
the nature of science. Science 'must be demystified. W<TaJSf frequently 
engage in scientific reasoning, in building causal account**- of the 
phenomena ve encounter. ' Even the most advanced theories are certainly 
incomplete, if -not actually wrfeng in; crucial details^ Should children be 
taught about science? If ao.at what age? Can such teaching affect the*"- 
child' e motivation to continue studies in scientific /fields? Whet ere 
T the .cognitive and motivational consequences of introductions to science 
end scientific reasoning at various ages? / 7 



Mi salon Statement 
The Learning Process 



the National Need , 




quality education la a fundamental national priority - so fundariantal 
that it deserves to receive the highest quality sclent if io support, The 
oontinued development end refinement of a basic science of learning anV 
instruction is central to this spierftlfic ffideavor • ■'■two reports on ; ttw 
status of American education (from the Twentieth Century Fund Task JForcfr on 
Federal Elemeritary \ and Secondary Eduoktionl Polloy and the National 
Commission on Excellence In Education )^haVe recommended that fundamental 
research into the learning process should be a top priority, The 
imperatives for "educational reform 91 and for "excellence In iducation M ^are\ 
hollow, indeed, unless they include research into the learning process ip 

The, Current Status of Research . u ' ; > + • 

Learning has always been an issue of fundamental importance to 
psychologists ari,d educators. In the past decade or so, a new science of 
learning has emerged * from the integration of . research- ph human development,^ 
cognitive science, and human and artificial Intelligence. The advances in 
fth^se fields have made possible both the study of skilled and -complex >human 
performance and the analysis of Instructional processes, Reading, writing, 
and mathematics ability > aptitudes ior learning, and skills of thinking \nd 
problem solving are being studied with powerful new techniques, 
■ • * ' ' " \ '•■)• . ';' . ." :■■ ' ' ■ 

* The new science or learning Is a branch of cognitive science., At its 
core are detailed theories of the structure of memory, of how knowledge is 
represented/ in the mind, and about the' processes that take place during 
learning and" problem solving. The last major curricula^ reforms, in the 
1960s, were based on earlier psychologies of learning (behaviorist) , Armed r 
with new insights, the time is ripe for a onajor interdisciplinary effort , a 
collaboration between educators and cognitive scientists of many sorts, to ; 
attack the problem of learning and the instructional process, 

* j • " ■ ■ ■ " : : - : /■ 

The Need for a Center 

The learning processes that are important fc(r (education can best be 
studied in research (settings wher^theories- of learning and human cognition 
are tested along with theories of ^instruction and jthe design and evaluation 
of educational environment s , th this vay , studies of learning as it takes 
place ,iji schools are shaped by scientific developments, as well as by , . 
knowledge relevant to educational needs. Although such a research agenda is 
certainly feasible, it requires an interdisciplinary effort organized- and 
'■' maintained with great Tinesse. — - J _ , 

there is ,a clear ; and present need for at least one national center 
where learning, teaching and schooling are combined, not fragmented. 
Similarly, if other mission statements promote the development of center 
and consortia that focus on a single (i.e., mathematics) or at best a 
limited combination of subject matters (i.e., mathematics and science) then 



• this development needa to Bt oeianofd oy tne^exiatenoe or a national oenter 
whtrt researoh into learning is. conduoted in a varitty of aoademio domains, 

• . • ' I \ 

The provision of stable, long-term financial support to. suon a oenter\ 
would enable it to become a national (even international* resource where • 
"-aoholara interested in eduoatibn and tht ltarning prooass oould *pool 
reaouroes, beeome acquainted with stata of .tht art rtsaaroh, andjodntribute 
to tha dissemination of theoratloal and pnaotloal advanots in knowledge. 
Suoh a oentralized* effort would also permit the stable interaction of first 
rata groups of rasaarohers and sohool specialists who oould work 
collaboratively, and stimulate eaoh other to take a broad view of the 
learning prooess without diluting the strength of the theories* and methods 
of their own disciplines. 

i •+ 

, V 

Priority Researoh Topics 

Learning Mechanisms ,, The current cognitive theorie? of learning have 
taught us that it is neoessary to study general problems of learning in the 
context of rich domains of knowledge. These could include basic areas such 
as mathematics and writing, or other oontent-rioh domains such as music, 
social studies, a foreign language, and so on. It follows that a national 
center for tJ^ study of learning must include experts in the cognitive 
analysis of wrowredge of the domains chosen for study. The priority 
research topic of the learning center would be to foster understanding of 
the mechanisms of learning . How does learning occur? What ohanges as new 
knowledge is imparted? And what are the prooesses involved- in such ctrange? 
•* '• i' 

General Learning Skills . Another major focus of a learning center** 
should be general issues of learning that might get lost" in oenters that 
concentrate on particular types of knowledge. Tire re are at least two 
classes of such general issues. The first concerns -jthe mechanisms of 
learning that apply to all domains of knowledge. General cpnsiderations of 
induction, hypothesis-testing models of learning, the role of conflict in 
promoting learning, and so on, fall in the first class of issues. The 
second concerns such questions as whether there are general problem solving 
skills or study strategies that promote learning in many, disparate academic 
domains. This is a controversial issue, and has not been definitively 
settled. Clearly important to education, this- question would fall under 
the mandate of a national center for learning. Absolutely central to 
claims for such general skills iaf thg* problem of evaluationV\An important 
corollary of there being general learning skills is that individual ' * 
differences in learning ability and aptitudes might b* analyzed/in terms of 
them. Again, this important topic should have a .central place 7 on the 
research agenda of a learning center. 

Cognitive Analyses of Teaching and Knowledge Transmission . Effective 
teaching is said to require that the teacher diagnose the learner/ 1 s current 
state of knowledge. Is this necessary? Or feasible? How can a teacher of 
30 student* tailor .teaching in this way? Key research topics of a learning 
center should include: the cognitive analyses of teaching and knowledge 
transmission, social influences on learning in the classroom, management 
and planning of instruction, and the adaptation of instruction to meet 
individual needs, including those of th>e gifted, the disadvantaged, the 
language deficient, and the minority child* 



Ptytlopmtntal Diffartnota^ Jn ordtp "to study ltarning and 
inatruotion , fundamental qutatlona eonctrning inttlltotual dtvtlopmtnt must 
bt addrtaatd. Opts tht young child- difftr from tht adult in ways that havt 
important oonatqutnbaa for tht prootaa of ltarning? Thia ia an agt-old 
qutation that ia far from rtsolvtd. Rtataroh on thia topio would fail 
undtr tht mandatt of a national otnttr for ltarning, Tht inatruotidnal 
Qonatqutnofa Of any important dtvtlopmtntal dlfftrtnota ahould bt atuditd. 

Dissemination . Baalo reae^roh In learning and eohooling ahould bt 
eupplemented in 1 a national otnttr by tht oartful dieeeminftipn of rtataroh 
finding* to htlp iff thp development of instructional methods' and. materials, 
including computerized ourricula, m/ithoda of measuring aohitvtmtnt and 
tvaluating performance, and effeotTve dtaign of -ciaasroom and instructional 
environments, v ' _ 

Conclusions 

tht agthd* for such a otnttr would bt ambitious, and tht amount of 
support should be tqually ambitious,* but only through sustained, long r 
term], progrip^ttc, interdisciplinary efforts to consider learning in. 
context oan we hope Ho make opajor contributions both bo the bksio science* 
9f learning and the practloe of educating for excellence. Research from 
centers or consortia with more limited focus (e.g., " reading or mathematics) 
could feed into this center, and viee r versa, in fruitful collaborative 
efforts. At issue is to help individual learners perfonp "at the boundary * 
of individual ability in ways thf<t oan tfcst^and push back personal limits"' 
(the National Commission 'on Excellence in Education). 



Mission Stattntnt 



Educational Ttohnology 

* 

Although many agr* that much of tht tducitioml „ and by extension, 
•oononlo future % pf tht United S^atea la tied'to oomputtr aolanoaa and 
ralatad teohnologiea, little la known about how thla tranaltlon will takt 
plfcoe or what effect It will have on tlthtr our atudenta or our educational 
inetitutlona.\ Moreover, tht readln&a of tht nation'* aohoola %o abply tht 
ntw ttohnol6gy la at present stalled by a ahortagt of.rellible Information 
and a lack 'of oohtrtnt reaouroea. Not only la there a ahortagt of I 
Information on how-to apply available technology to education, but thtrt Is 
also a shortage of qualified teaohera and feaeerohere ablt to atudy tht 

juiltlfaoetdd probltma created by advanotmtnta In the .field. 

■• • ■ ■■»" ., , i 

Of tvtn grafter importance, glvtn tht lnttrtat In applying technology 
to tducadtlon, la tht fact that we do not know whtthtr or not these devices 
actually facilitate achievement. In other worda, thtrt la a need td- 
establish tht educational utility and/or effects of tht wholtaala use of 
microcomputer*. Thla nttd Is at least part^%ly mat by tht establishment 



of a canter whose mission would be to provij 
servicer dn a national scale. Tht ctnttr wi 
professionals from different disciplines 
Results from this work would be of both 1 
the eduoatlonal oolmmunlty. 




research, development and 
mobilize the efforts of % 
ng in a coordinated fashion* 
\te and -long term value to. 



WHY A CENTER? 

me diverse nature of the tasks to be accomplished requires thjjf 
participation of individuals with different skills and backgrounds. [ For 
example, cognitive psychologists are needed to examine the types Of 
"learning or restructuring which are amenable to instruction vi^ the 1 
computer 9 Computer programmers ard needed to develop the softwfcjj^, [ 
prototypes to be used • Educators are needed to establish the corttpnt of 
instruction. Finally, anthropologists and sociologists are needed>;t6 
examine the sooio-cultural and organizational factors associated With the 
use of technology. Clearly, multl^dlsclpllnary teams are essential* 
Potentially, at least, such teams already exist at a number of major 
universities in various departments. 

* * 

While a centralized location is desirable for the sake of 
administrative convenience, It is Important to note that not all research 
or deyelopments In thla area need take place at a single location. The 
breadth of the flejd Is sikply too great to concentrate all of the effort M 
at one location. In, addition to its centralized function, a center must be 
allowed, if not encouraged, to work cooperatively with Individuals at other 
institutions who are experts in their respective field?.; 



PROBLEM 



Recent developments, particularly In the microcomputer Industry, have 
underscored the importance of technology for education, the work force 
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needed' in the teehrioiogicalzi baaed society of the future .will be radically 
dlfferen^^ 

fact; 'ana in an effort to stem,,. the, «tide': o£j^pi-ng--me4iocrity^ in ' • 
Education ivtha^ 

recommend • that ^ne half . year ; of Study in computer science be: required for 
all high school- students . In the same . vein , a recent survey . on computer- . 
use^in thelschools found that* 51% ; ofythe schojol districts surveyed ranked 
computer literacy, along .with >ba& skills, .as- ;. a... primary instructional 
goal. Not only is there gre^L. interest in developing computer literacy 
skills, but there, is. a greatSdeal ^of hope that innovations in technology 
can- be applied to the educational process itself. • , : , 



RESEARCH 
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The need -for basic research on the social* cognitive and educational 
implications of the^new -technology are profound.' Not only is there a need 
to study the effectiveness of different computer-based approaches , but 
there is also a need to study the processes associated with their use. In 
general terms, there are two basic questions to be addressed which are of 
fundamental importance. First, what rare the social, psychological and 
educational implications and/or effects of microcomputers in the schools? 
Second-, to what extent are these effects (or lack of effects ) consistent 
acros> academic subject matter domains, and student 'populations? • 

. Research is needed to determine- whether or not' co'mputer-based 
* instruction facilitates the acquisition of basic skills and of more general 
problem solving skills. Where there is some evidence that working wit# L 
computers aids in the development of math computational skills, there is 
very little empirical evidence showing that" the experience' actually . 
ucesr^ng term conceptual gains. 

Historically," computer-based instruction has tended to focus on "drill 
and practice," with ;little attention to the/ development of more complex 
concepts. Recent developments make it possible to conduct research on the 
effectiveness of computer-based approaches to other more conceptually-based 
content areas. The purpose here should '.not be to evaluateVparticular ' 
software* packages but to examine the impact of microcomputer approaches in 
general . For example, we. need to know whether teaching students to use \ 
word processing programs facilitates the development 'of literacy skills in 
the . broader sense or whether the effects are restricted to typing skills. 

- An area in need of major *study concerns/ the general questions of . 
individual and group differences. . Are computer based instructional y 
paradigms applicable across different age groups? The study of the . 
understanding of prpgramming functions across ^ages is certainly needed 
before requiring programming throughout the/ grades. v '■ V . 

There is some indication that positive* effects associated with micro- 
based instruction . are primarily motivational in nature . In this sense ^ it 
is reasonable to ask if the use of the microcomputer affects traditionally 
found . sex and ability group motivational differences in the study of j math . 
and the sciences. \ '■"/■'■:'■ 

i There is a great need to examine the relative effectiveness of .-. • 
different computer-based approaches -with .different ethnolinguistiC and 
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social class populations, Studies of this type < would , no doubt , have to 



;> ; ^! ^ ; conc^ characteristics and cultural 

v(jif f er^ use> of researchi; prototypes . Given the .; 

become critically important. ^ . ' 

: t >• 

questions regarding t'efchnolog 

'ciirr^erit push toward! roainstream it important to study special* ; 

problems face^ 



DEVELOPMENT 



\ In order to address* many of -these issues, there is a' n'eed to'dfivelpp a 
Li. . '/ core of researchers; trained specif ically ; in the ijssud^ef ining the area* . 
. who .are ^ able to 

I ••!••■ .are already in place a|nu^ study programs in the application 

"0^ , ffef are ; 

y largely Experimental ancl -fragmentary; ^Without a cadre" of qualified - * 
researchers, it; is ..doubtful that the full potential of 'the neW technology 
^wiil be examined ih, educational, contexts, thui leaving Vfuture applications 
:; '-;'C}: : ^ • ^o.Jpliance'. ; ' ■ ^ • v'-- ' ' "v ' ' '•• ' 

t?r'y j ; X ;; SEm^ \;">vf: : ;. • > : -'> \ ■ ' - ; 

:. -. . * • •; ~ " r "- - • •• . - . • •. • • • • • • • • - ■ • • ■ • * ' . •.. '.• . . •:• . 

\ - / * There is an imperative need^For the development and evaluation of 

training in .computer literacy which could be .impl%ented a£ local levels • 
. Several states have established w ,tech centers" to provide training and, to 
a lesser extent .information dissemiirati however, these 

centers are not supported to the ^extent necessary to enable them to review 
^ > the full J^ange of hardware; and sort materials that are cioimnerciaily 

Available, nor do they have staff who are technically competent to develop 
p : . ancj test ' di f f eren t • approaches As a result . locally supported centers are 

jp-";. ; , ; ^fb^ centers within limite'd * 

^ V V ^ geographical regions and cannot providfe service at ; a nationa.l level. ; . 

• There is also a need for information dissemination which goes beyond 

merely compiling lists of software. ■ The need is to establish a 
comprehensive computer data base^ on the educational uses of micro | 
technology which can be accessed by *those ; interested in computer science 
issues in education. This should include parents as well as educators-i- 
since the educational uses* of the microcbmputer in the home are increasing 
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rapidly and will have an impact on "home based education." 
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MISSION ISTAS 

INFLUDICEiS' ON LEARNING DEVELOPMENT 



Much of wh^t our citizens learn, ; incfuding important skjils , kpowTejlge j 
and . attitudes toward^ • 

successful school performance—takes place out of school. For excellence 
in education to become a ■ reality foy, all . groups in our society, 
educators, parents, employers, and others concerned with the educational 
en ? eir P r ^e must develop an adequate understaiiding ; of K the teaching, 
learning, and development processes that occur in such out-of-school 
environments as those proyided by the f amily^ahd the community. 



The ^purposfes of this center will bet (1) to conduct a coordinated 
research program on home and^pther non-school influences on learning and 
development; (2) to 4 conduct research on nonac^ characte cities of 

individuals '(e.g. , at^ 

learning and/or are the outcomes of educational experiences; (3) to 
^ collect, synthesize* and analyze past and current research conducted 

|*t~ ^Iswhere ofl^^ to dentet se^e ^ as a major, 

national resource to the field; and (4) to disseminate research findings, i 
methodological approaches and critical analyses ; . of * research on home , 
I community, and other 'influences on , learning and development to. 

H researchers and practitioners; Special emphasis will be give'n to both 

individual and group (cultural, economic) diver^^^ 
to specific handicapping conditions. 



Problem and Need 



Although the schools are blamed for all of the failures of American 
education, in fact much~some suspect mos t~of learning and development 
occurs outside the confines of the schools, under th£ influence of the 
home ,n family , church, bus iries^ community, peer groups i and mass me4ia. 
Some of this, learning is formally organized (e.g./ 4-H Clubs , nursery 
schools, museums) , and some is informal. Furthermore , learning and 
development are not restricteji^fo the conventional school years, but 
occur throughout li£e~delib^ in the case of planned career 

change) or incidentally (through TV) . Some of this learning complements 
the more formal^ attempts of the schools; some supplements* school efforts; 
Yahd some interferes with, or is antithetical to, the goVla the schools 
\claim for themselves. . * 

Attempts to improve education and raise standards of 1 accomplishment will 
be less than enlightened if these external influences are not taken into 
account. Ye t , ; in (spite of a growine body of research—for* example, on 
the relationship between family andf>school~there is rib systematic and 

. centralized group charged with investigating, the quality and quantity of 
eternal educational opportunities or the juncture of these opportunities 

yMtween home an^ special interest are the problems that occur 
when a child from;^ iV confronted by the demands of a 

school situation that emphasizes the values of r the maj ority culture. 



' Eve^ parent possesses a reper^ire' of strategies for teaching childr6n. 

\ the, ^ Strategies parents use in teaching their; children affectf the manner 

g f ^in,; ; Vhi^ 

|; :^he |lione 

effects: of various parental teaching strategies in order for classroom 
t^ 

Z ' '../>.;'■■'■■ v/' 1 ' • - . : • .0 '-'^y' r-.'v-. " . ; f< 

At the same time that we are concerned with the influences of 
: out-bf ^school.- learning^ wev miis t also be concerned with the nonacademic , 
learning that takes place; both within and outside of school, 
VNonabadendc' ? is the term chosen for use here to^ refer to attitudes, 

N perceptions , values , modes of ^learning and ; responding , and styles of 
interaction^ ^ 

learn it, as /yell as theSia^ leading in their lived ancT : 

careers « Nonacademic characteristics^ may " also bell an bu t cdme -yf specif ic 
educational experiences. Where do .students learn their dtfcdy habits? 

aittach to se^ . 

Such topics^ as ' at ti tudes ; and - valuesSwere popular in "educational research 
four- o^ tended to fall in to disfavor in 

recent years f or ^everaJ^ between 
studying such nptiacademid : char acteris tics and prescribing whdft they 
/should be, failure to ' distinguish : between ; general traits ^nd those 
adaptive in particular situations; and the -inherent difficulties in 
measuring such ? variables^, A However , it lis increasingly recognized that 
education, directly er ^indirect 

people basic verbal and mathjen^tic^l skills andv promo ting knowled 
the conventional school subjects (sci social studies , 

e tc . ) . Further; students V abilities or inclination not only to ; learn 
r these subjects but also to make a living in the real world may be 
dependent on these traits. -c'^. ~ : ' 4 

Center Considerations 

These two ^eas, ' out-of ^ and nonacademicT development , 

although different , iz^j prof it f rom: ; (1) the interdisciplinary 
- perspective ;fcat aa educational research center/consortia provide 
(^ss-cul^ sociology , anthropoid r ; developmental and 

educational psych statistids and ^iemography , industrial and 

px&^izationzl expertise) , and ( 2) opportunities foV longitudinal studies 
whlch aife especially iiz^br tant in :our aiili ty to under s tand the kinds of 
pervasive influences . and J ch^act e More directly, 

researchers ^(h the ^ 

work in both areas;; ;frequ the bbimdaries of a single study . < 

^ample^^^^ !■' teaching - 

; "* t 7 1 *^ of traditional! school 

subjects? most readily from the school 

setting to the work setting? 
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It is important to nota timt it unlikely that the research/directed 
tovard ; ehls could be conducted at a sfngle site; /rather, a 

consortium arrangement would seem to - provide a more productive 
organizational approach because of the -diversity of populations and 
settings to be addressfed. ^ 

The kinds of variables discussed here will qer tainly f igure fn research 

^o ^u t ed<;un^ 

nia$^ variables will b± 

of secondary : cbMern^fc that resealrch . A separate center is proposed to 
^ epsure that systematic arid major v attention is given to the ! place ;qf 
' o % ut-of -school learning arid influent end to; the so-called 

nonacademic chairact»ristics ^thati^s tuiierits^-: learn and that aJEferit their 

learning. "- ?"-v v ■ % £ [ / 
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